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A FACILE SYNTKES IS OF E 'IHYL d -CYANO-(~-AMINOACRYLA?F:S 
AND RELATED COMPOUNDS 
H a r j i t  Sin%*, and Chander S. Gandhi, 
Department of Chemistry,  
Guru Nanak Dev Univers i ty ,  Amritsar-143005, India .  
Ethyl-K-cyano-(3-aminoacrylates (I) have been used a:; 
in te rmedia tes  i n  the s y n t h e s i s  of pyrimidine 
and I(R=H,CH3,C6H5) have been obta ined  by  the  condensat ions 
of e t h y l  cyanoacetate  with amidines and iminoethers ,  i n  
r e l a t i v e l y  poor  y i e lds .2  
and monoprotic carbothioamides-thiof ormamide , thiobenzamides, 
phenyl th  ioace tamide, quinazol in-4 (3H) -th ione and p y r r o l i d i n -  
2 (111) -th ione condense with e thy1 bromocyanoace t a t e  , with 
e x t r u s i o n  of sulphur ,  to  f orm e t h y l  d-cyano-p-aminoacrylate 
(I, R=H) , e t h y l  d -cyano-P-aminocinnamates (I, R = - c ~ H ~ ,  
- c ~ H ~ - c c H ~ ,  - c ~ H ~ - N o ~ ,  p , e thy1 GC -cyano-(j-amino-P- 
4 (3H) , benzy lac ry la t e  (I,  R=-CH2C6H5), ethy1-d-cyan0 A 
quinazol ineace ta te  (11) and e t h y l  d -cyano- A 
p y r r o l i d i n e a c e t a t e  (1x1) (Table) r e spec t ive ly .  
Infe now r e p o r t  t h a t  both b i p r o t i c  
2 , d  
~ l l  these compounds gave s a t i s f a c t o r y  a n a l y t i c a l  and 
s p e c t r a l  d a t a .  The ethoxycarbonyl group absorp t ions  
(1670-80 c m - I )  rf these products  i n  i . r . ,  d i d  no t  undergo 
any change on d i l u t i o n .  Hence -CC- is in t ramolecular ly  
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T a b l e  
product  
I, R=H 
I, R=C6H5 
1.3s H CCH3-p 6 4  
I., R=C4H4NC2-P 
I, R=-CH2-C6H5 
I1 
I11 
m.p. 
1 40° 
123 -24O 
134-35O 
146 -47O 
105O 
135O 
160° 
Yield X 
65- 67 
65- 70 
55- 60 
65-70 
72-75 
75-76 
60-65 
hydrogen bonded t o  -NH and ( I )  have been ass igned  2- 
conf igu ra t ions .  
These r e s u l t s  sugges t  t h a t  the  adducts  (IV) of 
carbo+. ioamides and ethylbromocyanoace t a t e  depro tona te  t o  
the corresponding th iocarbonyl  y l i d e s  (V) which through 
e l e c t r o c y c l i c  closure t o  t h i i r a n e  d e r i v a t i v e s  (VI) 
desulphur i se  t o  I. Hence the th iocarbonyl  y l i d e s  genera ted  
from the  adducts  of b i  o r  mono p r o t i c  carboth iamides  and 
ethylbromocyanoacetate behaved d i f f e r e n t l y  from those formed 
from nonprot ic  t h iou reas  a n d  ethylbromocyanoace t a t e  which 
deconrpose t o  the p a r e n t  t h i o u r e a s  and a l k e n e ~ . ~  m i s  
s y n t h e t i c  ope ra t ion  p rov ides  an a l t e r n a t i v e  t o  Wi t t ig  
r e a c t i o n  for the  incc rpora t i cn  of a carbethoxy,  cyano 
methylidene moiety a t  carboxamide carbon v i a  i t s  
c arb0 th ioamide d e r i v a t i v e  and p a r a l l e  1 s the mu1 t i s t e p  
t ransformat ion  cf the th iones  t o  a lkenes  v i a  add i t ion -  
ex  t r u  s ion re ac t i o n s  . 5.6 
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mr 
COOEt 
H2NHcoEt& R CN -s HkK-77 R C N  
I 
Expe r ire n t a l  
Ethylbromocyanoacetate  (.01 m o l e )  i n  e t h a n c l  12 m l  ) 
was added, with s t i r r i n g ,  t o  a s c l u t i o n  of the carbothioarr ide 
(.01 mole) i n  a p p r o p r i a t e  amount of e t h a n c l  as such or 
c o n t a i n i n g  sodium e thoxide ( .01 mole) a t  rocm t e v p r a t u r e .  
Sulphur  s e p a r a t e d  o u t  i n s t a n t a n e o u s l y  and the r e a c t i o n  
mixture  was s t i r r e d  f o r  anet t i?r  two h o u r s .  Sulnhur  w a s  
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f i l t e r e d  c f f  and the s o l v e n t  was removed from t h e  f i l t r a t e  . 
me o i l y  r e s i d u e  on t r e a t m n t  w i t h  p e t .  e t h e r  ( 2 0  m l )  t u r n e d  
i n t o  a so l id  which was c r y s t a l l i e d  f rom m t h a n o l  ( T a b l e ) .  
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